Blended Learning: Use of Demonstration Videos in an Undergraduate Food Preparation Lab by Rathman, Lauren Elizabeth
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
Public Access Theses and Dissertations from the
College of Education and Human Sciences Education and Human Sciences, College of (CEHS)
11-2018
Blended Learning: Use of Demonstration Videos
in an Undergraduate Food Preparation Lab
Lauren Elizabeth Rathman
University of Nebraska-Lincoln, laurenpope40@yahoo.com
Follow this and additional works at: http://digitalcommons.unl.edu/cehsdiss
Part of the Other Education Commons
This Article is brought to you for free and open access by the Education and Human Sciences, College of (CEHS) at DigitalCommons@University of
Nebraska - Lincoln. It has been accepted for inclusion in Public Access Theses and Dissertations from the College of Education and Human Sciences by
an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.
Rathman, Lauren Elizabeth, "Blended Learning: Use of Demonstration Videos in an Undergraduate Food Preparation Lab" (2018).
Public Access Theses and Dissertations from the College of Education and Human Sciences. 324.
http://digitalcommons.unl.edu/cehsdiss/324
 BLENDED LEARNING: USE OF DEMONSTRATION VIDEOS IN AN 
UNDERGRADUATE FOOD PREPARATION LAB 
by 
Lauren Elizabeth Rathman  
 
 
A THESIS 
 
 
Presented to the Faculty of  
The Graduate College at the University of Nebraska  
In Partial Fulfillment of Requirements  
For the Degree of Master of Science 
 
 
Major: Nutrition and Health Sciences  
Under the Supervision of Professor Georgia Jones 
 
Lincoln, Nebraska  
 
November, 2018 
 
Blended Learning: Use of Demonstration Videos 
 in an Undergraduate Food Preparation Lab 
Lauren Elizabeth Rathman, M.S. 
University of Nebraska, 2018 
Advisor: Georgia Jones 
 
Technology is rapidly advancing and changing how education is delivered. 
Blended learning, an emerging teaching style in flipped classrooms, incorporates 
technology in the form of online supplemental materials accessible to students prior to 
attending a traditional class. Incorporating technology into the learning process has been 
proposed as an effective way to meet the educational needs of the iGeneration. This study 
investigated the effect of online demonstration videos on learning scientific concepts in 
NUTR 245 Scientific Principles of Food Preparation Lab. The second lab section, 
(experimental group) received the intervention, online videos, before completing pre-lab 
quizzes, lab assignments and lab reports, and the first lab section (control group) did not. 
Students’ pre-lab quiz, lab report and final numerical grades were compared and post 
course surveys were used to gather students’ perceptions and attitudes regarding 
effectiveness of the videos. 
As hypothesized, the experimental group had significantly higher pre-lab quiz, lab 
report, and final course grades when compared to the control group (p<0.05). Compared 
with the control group, the experimental groups’ pre-lab quiz, lab report, and final course 
grades were 4%, 5%, and 5% higher respectively (p<0.05).  
A majority of students from both groups believed having the ability to watch the 
videos before lab helped (experimental group) or would help (control group) them 
prepare for lab. Students also believed the videos helped them understand experiments 
other classmates were responsible for. Lastly, students in the experimental group found 
the videos engaging and enjoyed watching them while the control group was impartial to 
the videos (p<0.05). Further research in which the sample size is larger, the practice 
effect of the instructor is controlled for and video viewing frequency is monitored is 
encouraged. Furthermore, future research should focus on the development of effective 
videos, specifically, determining which formatting techniques are most helpful for 
students. 
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CHAPTER 1: INTRODUCTION 
 
Food preparation knowledge and skills are essential for registered dietitians 
pursuing clinical, community and foodservice management career paths. Today, 
however, some believe the dietetic profession is “disconnected with food” (Krieger, 
2014, p. 316). Some propose that in recent years, the profession has shifted its focus 
towards clinical nutrition and on nutrient recommendations rather than on food and its 
preparation (Canter, 2007). Furthermore, dietetics students lack exposure to food 
preparation as the literature proposes caregivers are spending less time preparing food at 
home and fewer home economics courses are being offered in secondary schools 
(Palmer, 2013 & Hartmann et al., 2013). Dietitians must be able to recommend 
appropriate food choices to meet the nutrient needs of their clients while also providing 
them with guidance on how to prepare food (Academy, 2013). As such, a need exists to 
bridge this disconnect and increase dietetic students’ exposure and familiarity with food 
and food preparation.  
Educators are integrating technology into classrooms to meet the needs of the 
iGeneration (Haythornthwaite & Andrews, 2011; Rosen, 2010). Flipped classrooms 
employ blended learning which utilizes both traditional teaching methods and technology 
to access online supplemental resources and materials. With a flipped classroom model, 
students first interact with material online and then meet to apply the material learned in a 
problem-based classroom setting (Glazer, 2012 & Sweet, 2014). Recent literature has 
focused on using online videos to help students in the sciences in a hands-on, self-guided 
learning process (Youm et al., 2011). This research is significant in adapting education to 
meet the needs of the iGeneration, or those who were born in the 1990’s and 2000’s 
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(Rosen, 2010). The iGeneration is characterized by their constant interaction with and 
love for technology (Rosen, 2010).  
 Although much research has been conducted on integrating technology into 
traditional classrooms, little research has studied the effectiveness in using video podcasts 
in specific vocational laboratories (Lauritzen, 2014). A vocational laboratory is defined 
as a learning environment where students can learn and practice applicable life skills in a 
hands-on, instructor directed environment (Lauritzen, 2014). Studies have investigated 
the effect of using online instructional videos to teach machine shop and welding students 
(Lauritzen, 2014), chemical engineering (Cicciarelli, 2013), food preparation skills to 
students with autism (Johnson et al., 2013 & Storfer, 2015), and psychomotor 
rehabilitation (Cooper & Higgens, 2015). 
 NUTR 244: Scientific Principles of Food Preparation is a 200-level undergraduate 
course required for dietetic and family consumer science students at the University of 
Nebraska – Lincoln. The course is paired with NUTR 245: Scientific Principles of Food 
Preparation laboratory which provides students with an opportunity to apply scientific 
food preparation principles in a laboratory environment. Chan (2009) investigated the use 
of podcasts for an undergraduate food preparation course by integrating commercially 
made podcasts into a redesigned blended curriculum for NUTR 245 lab students at the 
University of Nebraska – Lincoln. This research expands on Chan’s work by 
investigating the effect of custom-made podcasts on NUTR 245 lab students’ grades and 
attitudes through comparison of a control and experimental group.  
The overall goal of this research study was to determine if supplemental online, 
demonstration videos were beneficial in teaching NUTR 245 lab students, food 
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preparation concepts and procedures. The purpose was to investigate the effect of 
viewing instructional videos prior to attending a food preparation laboratory, NUTR 245 
lab. Many young adults entering college appear to have little knowledge of food and 
experience preparing it. Observation from instructors and comments from nutrition and 
dietetics students enrolled in food courses at the University of Nebraska – Lincoln 
support this. Knowledge of food and food preparation are essential in preparing nutrition 
and dietetic students to be competent in their careers.  
The aim of this research was to improve students’ experience and success in 
NUTR 245 Scientific Principles of Food Preparation lab. A hypothesis of this study was 
that there would be a main effect of video, that is students who were able to watch the 
videos prior to class (experimental group) would have higher pre-lab quiz, lab report and 
final course grades when compared with the control group. The average pre-lab quiz, lab 
report and final grades for the experimental group (those who received the videos) would 
be higher across all topics. Lab report grades were based on students understanding of 
five key concepts selected from each lab. An additional hypothesis was that there would 
be a main effect of topic. Students would score significantly higher or lower on some of 
the pre-lab quizzes depending on lab topic. The final hypothesis was that students in the 
experimental group would report having had a more positive experience in lab as 
evidenced by a post-course survey.  
The objectives of this study were: 
1. To develop food preparation demonstration videos to serve as a blended learning 
teaching aid for students.  
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2. To determine if food preparation demonstration videos improved student 
knowledge of basic food preparation concepts and procedures as evidenced by 
student pre-lab quiz, lab report and final grades.  
Preparedness and understanding before lab:  
a. To determine if the experimental group, students given the opportunity to 
watch the food preparation videos before lab, had significantly higher pre-
lab quiz grades than the control group, who weren’t able to view the 
videos until after lab, indicating the experimental group students were 
better prepared for lab. 
b. To determine if students believe the demonstration videos served 
(experimental) or could serve (control) useful in preparation for lab. 
Overall understanding after lab: 
a. To determine if students believed the demonstration videos helped 
improve their understanding of each experiment, even for experiments 
they were not responsible for. 
3. To determine if students from both the experimental and control groups enjoyed 
watching the food preparation videos and thought they were engaging as 
evidenced by the post-course survey responses. 
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CHAPTER 2: LITERATURE REVIEW 
Importance of Food Preparation Skills 
Historically, primary caregivers and home economics courses laid the foundation 
for young people to develop culinary knowledge and basic food preparation skills. In the 
1960’s many students, especially women, took a home economics course (Lichtenstein & 
Ludwig, 2010). Taking home economics courses is no longer standard for students at 
many schools (Hartmann et al., 2013). As home economics courses become scarcer in 
secondary schools, it would seem as though the perceived value of food preparation skills 
is declining (Begley & Gallegos, 2010).  
 According to a study by Winkler and Turrell (2010), parents, especially mothers, 
are most frequently reported as the primary teachers of food preparation, while cooking 
taught in schools is second, followed by cook books. Today caregivers, especially 
women, spend less time preparing food, and as a result, children have fewer opportunities 
to assist with or observe food preparation. Results from a study conducted in North 
Carolina reported that in 1965-1966, 92% of women cooked, spending on average 112.8 
minutes cooking each day (Palmer, 2013). In 2015, only 70% of women participated in 
food preparation and clean up, spending on average, 66 minutes per day (Bureau of Labor 
Statistics, 2015). Because students still report learning how to prepare food primarily 
from their caregivers, and with caregivers cooking less and using more convenience 
products, a need exists for other methods to teach food preparation to youth. With society 
placing less importance on teaching young people food preparation skills, it is likely that 
students entering college have little experience preparing food.  
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Culinary Nutrition and Dietetics Students  
Culinary nutrition is the ability to understand nutrition concepts and scientific 
food principles and apply them to the food preparation process (Condrasky & Hegler, 
2010). The Lenna Frances Cooper’s 2013 Memorial Lecture emphasized culinary 
nutrition as fundamental to the success of a registered dietitian. Historically, dietetics 
revolved largely around culinary skills. To gain respect in the scientific community, 
dietetics created distance from food preparation and shifted more towards developing 
scientific, evidence-based food recommendations (Krieger, 2014). While this 
professional objective is necessary, some dietitians believe the profession has become 
“disconnected with food” (Krieger, 2014, p. 316).  
Nutrition educators, experts and dietetic professionals are addressing the 
importance of young dietetic professionals possessing food preparation knowledge and 
skill. The Food and Culinary Practice Group is a group of practicing dietitians who 
recognize the importance of not only making food nutritious but also pleasurable (Canter, 
2007). According to Canter (2007), the FCP has identified “basic cooking skills and 
techniques”, “ingredient selection, “recipe development and modification”, “menu 
planning” and “food communication” as fundamental proficiencies (p.7). Furthermore, in 
2007 the Future Practice and Education Task Force emphasized the importance of 
proficient skill in food preparation for upcoming registered dietitians entering the 
workforce in 2017 (Canter, 2007).  
According to the Academy of Nutrition and Dietetics (2013), the scope of practice 
for a registered dietitian includes to “assess, recommend, and implement established and 
approved disease-specific and condition-specific protocol orders from referring 
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practitioner, executing interventions per protocol to meet individual nutrient and energy 
needs” (p.6). The scope of practice for dietitians also includes to “provide food, nutrition 
and culinary expertise in the design, development and production of food products and 
menus, including selection of ingredients, methods of preparation, nutrient analysis of 
recipes and nutrient characteristics” (Academy, 2013, p. 6). In addition, dietitians must 
have culinary knowledge and skills to perform accurate nutrient calculations (Powers, 
2008). Lastly, registered dietitians need to be able to help clients select appropriate foods 
and provide guidance on how to prepare these foods (Begley & Gallegos, 2010).  
While the need for registered dietitians to have culinary competencies is well 
recognized, dietetic educators have expressed that dietetic students possess minimal food 
and culinary knowledge and lack basic cooking skills (Canter, 2007). Statements from 
registered dietitians who mentor dietetic interns provide the same sentiment (Krieger, 
2014). Utilizing technology to help millennial students become more interested and 
familiar with food preparation could be a step in the right direction. 
Cognitive Theory of Multimedia Learning  
 The Cognitive Theory of Multimedia Learning (CTML), is important in 
understanding how to enhance the learning process with the use of technology. In the 
learning process, new information is received by the learner via two routes, visually and/ 
or auditorily, both of which have a narrow capacity in retaining information (Mayer, 
2005). The use of both routes as opposed to just one, augments capacity (Brame, 2015). 
Memory is composed of three parts: sensory, working and long-term (Brame, 
2015). The visual and auditory routes collect information and feed it to the sensory 
memory. However, only a limited amount of information can be processed and 
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committed to long-term memory because the capacity of the working memory is limited 
(Brame, 2015). In applying these principles in designing educational materials, it is 
important to use both sensory routes, visual and audio, but to be careful not to overwhelm 
them. This design ensures that the most important information will be processed by the 
working memory and committed to long-term memory (Ibrahim et al., 2012). 
This theory has been incorporated into the design of short videos that users can 
self-manage (Wang, 2010). With traditional teaching methods, students can be presented 
with multiple concepts over the course of a fifty-minute lecture. Block and Godsk (2011) 
propose that short duration, media videos presenting one learning concept can be more 
useful to students compared to lengthy, complex lectures. Student’s attention is fleeting 
and difficult to capture. Videos lasting six minutes or less are most effective in 
maximizing student engagement (Guo et al., 2014).  
Mayer and Moreno (2003) explain that a learner may experience “cognitive 
overload when the processing demands evoked by the learning task exceed the processing 
capacity of the cognitive system” (p. 45). The ability to control the sensory information 
presented to students is an advantage for instructors who create their own videos. There 
are several suggestions for avoiding cognitive overload when creating effective videos. 
Two suggestions are signaling and weeding. Signaling uses cues to direct the attention of 
the viewer to the most important information while weeding excludes unneeded 
distractions and unnecessary information (Brame, 2015). Two other successful strategies 
are aligning words and pictures and synchronizing. Aligning words and pictures is to 
ensure that the words describing the picture are included in the same frame (Mayer & 
Moreno, 2003). That way the learner doesn’t need to focus their attention on 
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remembering the image while they read the words. Synchronizing refers to delivering the 
matching visual and auditory information simultaneously (Mayer & Moreno, 2003). 
Understanding these principles and how they relate to the Cognitive Theory of 
Multimedia can help educators in developing and selecting videos to use as effective 
teaching aids. 
Blended Learning and the Flipped Classroom  
Blended learning is an emerging teaching style incorporating new and traditional 
methods of teaching. The face-to-face classroom model is blended with technology 
through the use of online teaching platforms (Bliuc, 2007). The terms blended learning 
and flipped classroom are similar and are sometimes used interchangeably in the 
literature (Bergmann & Sams, 2012). A flipped classroom also blends the use of online 
learning materials with in person, face-to-face interaction. However, the flipped 
classroom modifies an additional aspect of traditional teaching methods. The “flip” refers 
to the work students do in and outside of class time (Bergmann & Sams, 2012). With a 
flipped classroom model, students first interact with material online and then meet to 
apply the material learned in a problem-based classroom setting (Glazer, 2012 & Sweet, 
2014).  
Traditional teaching methods often promote memorization so that the student is 
only able to recall the factual information they encountered. Online materials, such as 
videos and quizzes, provide students with the ability to learn the information at their own 
speed, at a time and location that is convenient for them while also allowing students to 
have more time to interact with the instructor and ask questions in class (Sweet, 2014).  
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A disadvantage of the traditional teaching method is that students often enter the 
classroom unprepared with little prior knowledge of the subject matter (Bergmann & 
Sams, 2012). As a result, class time is spent on “lower-level learning” processes like 
awareness and understanding (Gilboy et al., 2015). With the flipped classroom model, the 
introduction of new material is presented outside of class, before class. Generally, new 
information is presented online in the form of recorded lectures, videos and podcasts. 
This use of technology as a teaching aid is an example of blended learning. With the 
flipped classroom model, students come prepared to learn and the instructor can help 
students in class through the more difficult learning processes such as investigation and 
application (Krathwohl, 2002).  
The goal of blended learning and flipping the classroom is to promote higher level 
learning where students can use the knowledge they’ve learned to create something new 
with their knowledge (Capaldi, 2015). Through Glazer’s application of blended learning 
in her own courses, she found that 70% of students preferred blended learning over a 
traditional course format, blended learning improved student’s attitudes towards the 
course and increased student preparedness, and overall success rate as evidenced by 
surveys, focus groups and course grades (Glazer, 2012). 
Similarly, Cicciarelli (2013) investigated the effect of posting demonstration 
videos on online management systems such as Blackboard. Students could view videos 
prior to lab. One of the goals of doing so was to prepare students by visually 
demonstrating procedures of the upcoming lab while providing students with the benefit 
of being able to watch, pause and rewind videos on demand.  Student feedback 
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demonstrated students’ acceptance and preference towards demonstration videos 
(Cicciarelli, 2013).  
Pierce & Fox (2012) incorporated blended learning and the flipped classroom 
approach into one module of a pharmacotherapy course. For the renal module, students 
watched online videos of the course material outside of class, before class. Class time 
was spent applying what they learned from the videos to real world scenarios. On the 
final exam, students scored significantly higher on renal questions compared with last 
year’s students who were taught the same material with traditional methods (Pierce & 
Fox, 2012). 
Further advantages of blended learning and the flipped classroom have been 
observed. Bergmann & Sams (2012), flipped their chemistry courses by recording their 
lectures and posting them online for students to view before coming to class. Students 
were viewing the online lectures if they missed class and reviewing the lectures to study 
for exams. Not only were the students benefiting from unlimited access to the lecture 
material, the teachers spent less time re-teaching the material. In addition, the authors 
found using this approach made it easier to meet the “individual needs” of their students 
(Bergmann & Sams, 2012).  
Blended Learning for the Nutrition Sciences 
The rate at which college classes are offered online is exceeding all other class 
offerings (Cohen et al., 2011). Several subjects, including nutrition, are taught using 
online platforms (Cohen et al., 2011). Survey feedback from over 100 didactic and 
coordinated undergraduate programs revealed “increased use of technology” as the latest 
and most prominent theme in regards to nutrition education (Short & Chittooran, 2004). 
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Therefore, a need to develop and evaluate the use of technology in nutrition education 
exists. 
Offering course work online can provide students with more flexibility. 
According to Adam and associates (2015), “online courses present an opportunity to 
overcome many logistical barriers to access for both traditional didactic nutrition 
education classes and culinary skills classes” (p.2). New web-based platforms make it 
easier than ever before to create an interactive classroom environment online. According 
to Cohen and associates (2011), “web 2.0 technologies such as social bookmarking, 
social networking, podcasts, wikis, blogs and document sharing services have entered the 
mainstream, allowing for new methods of delivery, increased interaction among users 
and increased learner engagement” (p. 83).  
The benefit of online courses is being able to reach learners from anywhere. 
Adam and associates (2015), studied the impact of a nutrition and culinary skills course 
developed by Stanford University that was offered online to people all over the world. 
The format of the course included short videos, less than 7 minutes long, quizzes and 
optional food preparation projects. The format of this course was only offered online; 
there was no face-to face, in class portion. Thousands of people from all over the world 
took part in the course. As a result, participants started cooking more often with an 
emphasis on cooking healthier (Adam et al., 2015). 
 A limitation of courses offered solely online, with no face-to-face component, is 
students can feel isolated and disconnected with the instructor and other students 
(Buckey, 2003). With the blended learning approach, students benefit from the flexibility 
of online courses and have easy access to course material. Buckey (2003) compared a 
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nutrition course for nursing students offered in three different course formats: traditional 
(in class only), blended (web-enhanced), and web-based (online only). There was no 
significant difference in course grades for the three formats, indicating that each format 
was effective in teaching the material. Of interest, the course evaluation forms indicated 
students had significantly higher opinions and impressions of the blended learning course 
compared with the traditional and online versions (Buckey, 2003). 
A study by Brown and associates (2011), used a blended learning approach to 
enhance food preparation skills and consumption behaviors in college students. In 
addition to the traditional face-to-face portion of the class, students were instructed to 
watch online vegetable preparation videos. Students taking the course felt significantly 
more confident in their ability to prepare vegetables by the end of the course.   
The literature supports online instruction as an effective teaching platform for 
nutrition education (Adam et al., 2015). According to Cohen and associates (2011) 
“postsecondary online nutrition courses are as effective as face to face for improving 
cognitive-based outcomes” (p. 84). While the literature supports the use of online 
learning platforms, more research is needed to investigate blended learning to teach 
nutrition (Cohen et al., 2011).  
Teaching Culinary Nutrition Millennials and the iGeneration 
A passion for food and a curiosity in food preparation have emerged with the 
popularity of food television shows and businesses like Blue Apron providing guidance 
with at home meal preparation (Canter, 2007). Those who are included in the 
“millennial” generation were born from 1982 to 2002 (Wilson & Gerber, 2008). Many 
millennials grew up in homes where cooking wasn’t the norm and as a result think of 
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cooking as entertainment rather than a necessity (Canter, 2007). The internet provides 
easy access to recipes and instructional YouTube food preparation videos. According to 
Cooper (2015) “How to Cook That” is one of the top ten most frequent searches with 419 
million views. A Google Consumer Survey conducted in 2015 analyzing consumer trends 
of over 550 people found that 59% of adults, ages 25 to 34, use their mobile devices 
during part of the food preparation process (Cooper, 2015). Even young mothers reported 
viewing food preparation videos while cooking (Cooper, 2015). These findings are 
significant as they show young people are turning to their mobile devices to learn 
everything including basic food preparation skills. 
According to Roehl and associates (2013), “characteristics of millennial students 
include 24/7 information connectedness, a preference for environments that support 
multitasking and gravitation toward group activity and appreciation of the social aspects 
of learning” (p.44). The iGeneration, ages 11-30, includes younger individuals born after 
millennials (Rosen, 2010). These individuals are even more immersed in technology and 
interact with technology through their televisions, computers and mobile devices during 
childhood (Rosen, 2010).  
Individuals who were raised completely immersed in technology have shown a 
lack of interest in lecture material when presented with traditional teaching methods 
(Prensky, 2001). Blended learning can foster engagement from students in the millennial 
and iGeneration. While some educators view mobile devices as disruptive to the learning 
process, Akyeampong (2011) proposes learning materials such as podcasts can be 
accessed by students through their mobile devices, providing information through a 
learning format that the iGeneration will readily accept and enjoy. Additionally, with the 
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flipped classroom approach, students use technology outside of the classroom, meaning 
the use of technology will not cause a distraction during class time.  
The literature supports the flipped classroom approach as ideal for adoption in 
courses where students learn new information and actively apply it while working on 
interactive in-class exercises (Roehl et al., 2013). Laboratories, in which students spend 
most of the face-to-face portion of the course devoted to working on hands-on food 
preparation assignments and experiments are perfect examples. Using demonstration 
videos to teach the informational component of these courses could offer several benefits. 
First, students would spend less class time struggling to understand the basic 
concepts and principles of the material. Rather, they would come to class understanding 
the material and could therefore spend more time applying what they’ve learned and 
observing the theoretical material take form. Second, demonstration videos can be 
played, paused and replayed, allowing students to learn in a way that suits their style of 
learning (Roehl et al., 2013). Third, students must become more engaged in the learning 
process and take responsibility in their preparation for class (Roehl et al., 2013). Finally, 
it has been demonstrated that nutrition students taking blended courses in which some of 
the material is presented in online videos have improved grades (Zubas et al., 2006). 
Therefore, adopting the flipped classroom model and the use of online demonstration 
videos should be considered as an effective way to teach culinary nutrition to the 
millennial and iGenerations. 
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CHAPTER 3: METHODS 
 
Subjects 
The study occurred during the Fall 2017 semester, from August through 
December of 2017. Participation was voluntary and the Institutional Review Board (IRB) 
approved this study, #20170817209EP (Appendix A). The participants were Scientific 
Principles of Food Preparation 245 lab students. A majority of the participants were 
simultaneously enrolled in the lecture component. A total of 30 undergraduate students 
over the age of 19 and from two lab sections participated. The first lab section with a total 
of 15 participants served as the control group. The second lab section with a total of 15 
participants served as the experimental group.  
Prior to the first lab, students received an email informing them of the study and 
explaining that participation was voluntary. At the beginning of the first lab, students 
interested in participating were asked to sign an informed consent form (Appendices B & 
C). Students who chose not to participate were not penalized.  
Video Creation  
The blended design consisted of two components; online demonstration videos 
and face-to-face. The online demonstration videos, created by the instructor, were 3-5 
minutes in length. The videos were created to be entirely mobile, from creation to 
delivery. The videos were created using an iPad with iMovie® software and a GoPro®. 
The material selected for the videos were concepts, procedures and experiments 
identified as course material students usually find difficult. Lab topics and their relevant 
video topics can be found in Table 3.1. The GoPro® was used to film the videos. In the 
videos, the instructor performed food preparation procedures and experiments that 
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students were expected to perform in lab. An explanation of the most important concepts 
and procedure steps were included as text. The video clips were downloaded on an iPad 
and edited with the iMovie® software. The videos were uploaded to Canvas for student 
viewing.  
 
Course Design  
The lab component was designed to be complimentary to the lecture. In lab, 
students are taught scientific principles and concepts of food preparation and participate 
in hands-on food preparation and experiments. In the past, traditional education methods 
have been used to teach the lab. The instructor encouraged students to prepare for lab by 
reading the lab manual. At the beginning of each lab, the instructor reviewed relevant 
scientific principles. Students prepared food and conducted experiments according to 
instructions. Instructors were there to answer any questions and to guide students through 
the scientific process. For this study, the course was redesigned as a blended course. In 
addition to traditional teaching methods, online videos were incorporated into the 
curriculum.  
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Table 3.1: Online Video Topics 
Lab Sections  Online Video Topics  
First week of lab (practice, no pre-lab quiz) 
           Sensory 
           Knife skills & measurements  
Knife kills 
Dry measuring 
Liquid measuring 
Lab 1: Food preservation*  Canning  
Lab 2: Fruits  
           Vegetables  
Enzymatic browning  
Vegetable pigments  
Lab 3: Fats, oils & emulsions* Making a mayonnaise 
Lab 4: Salads 
           Gelatin 
Gelatin & fruit enzymes   
Lab 5: Starch*  
           Cereals, rice & pasta* 
           
Making a white sauce 
Oats 
Starch dispersion 
Lab 6: Meat* Braising  
Lab 7: Vegetable proteins  Varieties of vegetable proteins 
Lab 8: Fish & seafood  Varieties of fish 
Lab 9: Milk & Cheese 
           Eggs, custards & egg foams  
Yogurt cheese 
Making a meringue  
Lab 10: Muffins, biscuits & breads* Flour varieties 
Muffin method  
Biscuit method  
Lab 11: Cakes 
             Pies, cream puffs & popovers 
Quick cake method 
Conventional cake method 
Lab 12: Beverages  How to make a variety of beverages 
*Have an associated lab report. 
 
The flipped classroom model was also investigated in this study. Traditionally, 
students are instructed to prepare for lab by reading the lab manual. This traditional style, 
was used to teach the first lab section (control group). For this study, the second lab 
section (experimental group) was instructed to prepare for lab by reading the lab manual 
and by watching online videos. For these students, videos were posted to Canvas and 
available for viewing after the first (control) section’s lab was completed, one day prior 
to the relevant lab. The second lab section (experimental group) were the only students 
able to access the videos before lab. In contrast, online videos were made available to the 
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first lab section (control group) the following week, after all students had taken the pre-
lab quiz and submitted their lab reports. 
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Pre-Lab Quizzes:  
 
Pre-lab quizzes were added to the course content to detect differences between the 
traditional teaching style and the blended learning style. Students in both labs, control 
group and experimental group, completed a short, five question quiz at the beginning of 
each lab. The quizzes were developed to assess if students understood the concepts and 
material presented to them. The material presented in the lab manual and videos was the 
same. Those who watched the videos received the same information twice, reading and 
visually. After taking the quiz, the instructor reviewed important concepts and provided 
further instruction for the lab.  
The quizzes given to both lab sections covered the same material and consisted of 
identical questions. All four of the questions were pulled from material covered in the lab 
manual. The material from two of the four questions was highlighted in the online videos, 
which were provided to the experimental group before lab. The format of the four 
questions were fill in the blank, true/false or short answer about relevant scientific 
principles, concepts and procedures. To account for participants’ prior experience with 
each topic, a final fifth question asked participants to rank their level of experience with 
that day’s lab topic on a five-point scale ranging from strongly agree to strongly disagree. 
The quiz questions for the food preservation pre-lab quiz are provided for reference 
(Appendix E).  
Lab Reports:  
 
As part of the course, students were responsible for completing five lab reports. 
Labs with associated reports were: Food Preservation; Fats, Oils and Emulsions; Starch, 
Cereal, Rice & Pasta; Meat; and Muffins, Biscuits and Breads (Table 3.1). The reports 
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consisted of introduction, methods and materials, results and discussion sections. Reports 
were due one week after completion of lab. After both lab sections submitted their 
reports, the online video for that lab was posted to Canvas for the control group and 
remained available to all students in the lecture and both labs for the remainder of the 
course. This design allowed for comparison of pre-lab quiz and lab report grades between 
the control group and the experimental group.  
For the lab reports, students were responsible for discussing scientific principles, 
procedures and concepts covered in each lab. Each lab has objectives, principles, 
procedures and concept questions. The objectives and principles were demonstrated and 
discussed in lab allowing students to be able to answer questions and include in lab 
reports.  
Student understanding of the lab material was primarily observed in discussion. 
Students rarely miss points in the introduction, methods and materials, and results 
sections as the tables for the results section are completed as a class in lab. The 
discussion section was graded based on students’ ability to address and explain five 
important concepts or results demonstrated in the lab. The grading criteria for the food 
preservation lab report discussion section are provided for reference (Appendix E).  
Other Components 
In addition to pre-lab quizzes and lab reports, final lab grades were analyzed and 
compared between the control and experimental groups. Final course grades were the 
summation of scores from 12 pre-lab quizzes (48 points), 5 lab reports (100 points), 4 lab 
quizzes (100 points), participation points (65 points) for each lab and the final practicum 
(50 points) (Appendix D).  
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Procedures  
Prior to Class 
During the first lab interested students were asked to sign an informed consent 
form. The control group was instructed to prepare for pre-lab quizzes by reading the lab 
manuals. These students were told that short online videos would be posted to Canvas 
one week later, after the second lab section completed lab. The experimental group was 
instructed to review their lab manuals and the online videos to prepare for the pre-lab 
quizzes. These students were told online videos would be available on Canvas prior to 
each lab and would be posted one day before lab. The online videos demonstrated the 
most important scientific concepts and experiments (Table 3.1).  
During Class  
The face-to-face, in-class portion began with students completing pre-lab quizzes. 
Once the pre-lab quizzes were completed, the instructor would discuss important 
objectives and principles of the lab. Students worked in groups of two or three to 
complete food preparation assignments and experiments. At the end of class, the 
instructor discussed scientific concepts and questions students were expected to answer in 
the lab reports and understand for the final practicum.  
After Class 
For five of the weeks, students completed lab reports that were due at the 
beginning of the next class. The online videos were available for the experimental group 
to view while completing their lab reports. The control group did not gain access to the 
online videos until after they submitted their lab reports.  
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Post-Course Survey  
 
Post-course surveys (Appendix F) were completed anonymously and 
independently by all students during the last class of the semester. The post-course survey 
was used to assess the attitudes and perceptions of students towards the blended learning 
component of the course and if students felt that the demonstration videos enhanced the 
learning process. Participants were asked to rank their agreement with six of the 
questions using a five-point Likert scale ranging from strongly agree (5) to strongly 
disagree (1). The final two questions required short answer responses. 
Data Analysis  
The pre-lab quiz, lab report and final course grades were compared between the 
control and experimental groups. Data was analyzed using Analysis of Variance 
(ANOVA), specifically, two factor mixed factor ANOVA. The between–subject factor, 
video/no video, was used to analyze the main effect of video between groups (control vs. 
experimental). A significant finding would indicate a difference in the average pre-lab 
quiz, lab report and final lab grades between groups when collapsed across topic. Post 
hoc tests were not needed for this factor because there were only two levels. 
The second factor was the within-groups factor, topic. A main effect of this factor, 
though not necessarily of prime interest would indicate a difference in average scores 
among different lab topics, ignoring which group (lab section) subjects were in. If this is 
significant, post hoc tests would demonstrate which topics people received higher or 
lower average scores. Paired t-tests were used to analyze the post-course surveys of the 
control and experimental groups. Statistical significance for this study was determined by 
a p-value less than 0.05.  
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CHAPTER 4: RESULTS & DISCUSSION 
 
In the Fall semester of 2017, 31 students were enrolled in NUTR 245-Lab. Of 
these students, 30 participated in this study. There were 27 females and 3 males. 
Participants were primarily dietetics and family consumer science majors. Students self-
enrolled in either the first or second lab section without prior knowledge of the study. 
Fifteen students enrolled in the first lab section (control group), while 16 students 
enrolled in the second lab section (experimental group). All but one student in the 
experimental group chose to participate in this study.  
Pre-Lab Quiz Grades 
 For this study, the pre-lab quizzes were added to the course to serve two main 
functions. The first, was to hold students accountable in preparing for lab. In prior years, 
although instructors have encouraged students to prepare for class by reading their lab 
manuals, instructors have reported students come to class unfamiliar with the material 
and unprepared. With the flipped classroom approach students are asked to learn lecture 
material before coming to class so that face-to-face class time can be spent applying the 
information they’ve learned on their own (Glazer, 2012 & Sweet, 2014). However, if 
students lack strong self-regulation skills, they might fail to comprehend the material on 
their own (Lai & Hwang, 2016). By introducing a graded pre-lab quiz, students are held 
accountable for learning and as a result, may be better prepared for class. A study by 
Long and Waugh (2016) found students reported viewing videos and completing a quiz 
before coming to class enhanced their understanding of the material. Answering 
questions after learning new information helps students “regulate” by identifying what 
they’ve learned and what they have yet to understand (Kiewra, 2008). Self-regulation 
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following the out of class learning component is essential to assess students’ 
comprehension of the material and to ensure students are adequately prepared for the in-
class, face-to-face learning component (Lai & Hwang, 2016).  
The second function of adding the pre-lab quizzes was to evaluate if the 
demonstration videos improved students’ (experimental group) comprehension of 
complex concepts and lab procedures. The overall average pre-lab quiz grades for the 
experimental and control groups are depicted in Table 4.1. 
 
Table 4.1 Pre-Lab Quiz Grades 
 
Group N Mean* ± SD P-value 
Control  15 3.19 ± .90a 0.038 
Experimental  15 3.37 ± .77b  
Total 30 3.28 ± .84  
*Grades are based on a scale from 0 to 4, with 4 being the highest possible grade.  
Numbers in the same column with different letters are significantly different at p<0.05.  
 
 
The experimental group was able to view the demonstration videos prior to class, while 
the control group was not. Table 4.1 shows that viewing demonstration videos prior to 
class significantly impacted students’ pre-lab quiz grades, p<0.05. The experimental 
group’s (M = 3.37, SD = .77) average pre-lab quiz grade was significantly higher than the 
control group’s (M = 3.19, SD = .90). On average, the experimental group scored 4 
percentage points higher on the pre-lab quizzes compared with the control group. The 
control and experimental groups received an average grade of 79.8% (C+) and 84.3% (B) 
respectively.  
The pre-lab quizzes were designed to provide a more in-depth analysis on the 
impact of the demonstration videos. All four of the questions were pulled from the 
student lab manual, which students from both groups had access to and were encouraged 
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to use in preparation for each lab. Two of the 4 questions were pulled from material that 
was featured in the demonstration videos, that only the experimental group had access to 
prior to taking the pre-lab quizzes. However, it is important to note that all of the answers 
to the quiz questions could be found in the lab manual. The videos simply provided a 
visual representation of the information found in the lab manuals.   
 
Table 4.2 Pre-Lab Quiz Grades on Video Questions 
 
Group Mean* ± SD T statistic df Sig. (2-tail) 
Control  1.49 ± .64a    
Experimental  1.66 ± .54b    
Unequal Variance Assumed   -2.687 348.484 0.008 
N = 180 
*Grades are based on a scale from 0 to 2, with 2 being the highest possible grade. 
Numbers in the same column with different letters are significantly different at p<0.05.  
 
The overall average grade for how students scored on the questions pulled from 
the material featured in the demonstration videos for both the experimental and control 
groups is depicted in Table 4.2. As hypothesized, students from the experimental group 
(M=1.66, SD=.54) scored significantly higher on questions pulled from the 
demonstration videos compared with students in the control group (M=1.49, SD=.64), t 
(348.484) = -2.687, p = .008. These findings are similar to those by Zubas et al., (2006) 
who found students who learned new material through traditional lecture materials and 
supplemental online tutorials outperformed students who learned the material from 
traditional teaching methods alone.  
The videos in the present study were developed using several strategies to 
maximize learning. First, in accordance with Block and Godsk (2011), each video was 
short, lasting less than four minutes, and only discussed one to two concepts or 
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procedures per video. Second, signaling, a technique to draw the viewers’ attention to the 
important information, was used (Brame, 2015). Signaling was accomplished by freezing 
the frame when important text was visible so the viewer had extra time to read and 
contemplate the information. The final strategy used was including the respective text 
and visuals on the same frames. For example, for the food preservation video, a pressure 
canner was displayed with basic pH foods like green beans. On the same frame, text was 
included explaining “basic foods are processed with a pressure canner”. The strategy 
helps reduce cognitive load, as the viewer doesn’t need to recall the visual representation 
while they read the text (Mayer & Moreno, 2003). Rather, the viewer can form 
connections between the visual representation and the concepts described in the text.  
Although not included in the videos of this study, the literature supports the 
inclusion of audio to make educational videos even more effective. In compliance with 
the Students with Disabilities Act, the videos developed and used in this study did not 
include audio. Rather, the information was received visually only, through video 
representations and text. Brame (2015) suggests cognitive capacity can be enhanced by 
presenting information students can listen to and visualize simultaneously rather than 
overloading one of the senses. Therefore, replacing the text description on each frame 
with an audio recording is one suggestion to make these videos even more effective.  
 
Table 4.3 Pre-Lab Quiz Grades on Lab Manual Questions 
 
Group Mean* ± SD T statistic df Sig. (2-tail) 
Control 1.70 ± .49    
Experimental 1.68 ± .51    
Unequal Variance Assumed  .316 357.228 0.752 
N = 180 
*Grades are based on a scale from 0 to 2, with 2 being the highest possible grade. 
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The average grade for questions pulled solely from the lab manuals for the 
experimental and control groups is depicted in Table 4.3. As expected, no significant 
difference was observed between how the groups scored on questions pulled from the lab 
manuals, p>0.05, as all students learned this information from the same format, their lab 
manuals. In other words, these questions covered material that was not highlighted in the 
demonstration videos, hence no advantage would be observed for the experimental group. 
   
Table 4.4 Experimental Group Pre-Lab Quiz Grades for Videos and Lab Manual 
Questions 
 
Question Mean* ± SD Correlation  Sig.  
Video  1.66 ± .54   
Lab Manual 1.68 ± .51  0.550 
Video & Lab   .256 0.001 
N = 180 
*Grades are based on a scale from 0 to 2, with 2 being the highest possible grade. 
 
 
Table 4.4 shows the experimental group’s average grade for questions pulled from 
the lab manual and videos. Interestingly, no significant difference (p>0.05) was observed. 
This finding is surprising as one would assume the experimental group would score better 
on questions pulled from the demonstration videos because they were able to visualize 
the information in the videos in addition to reading the text in the lab manuals.  
 
Table 4.5 Control Group Pre-Lab Quiz Grades for Video and Lab Manual Questions 
 
Question Mean* ± SD Correlation  Sig.  
Video  1.49 ± .64a   
Lab Manual 1.70 ± .49b  0.000 
Video & Lab   .247 0.001 
N = 180 
*Grades are based on a scale from 0 to 2, with 2 being the highest possible grade. 
Numbers in the same column with different letters are significantly different at p<0.05.  
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Table 4.5 shows the average grade for the control group on questions pulled from 
the lab manual and videos. Students in the control group scored significantly higher on 
questions pulled from the lab manual (M=1.70, SD=.49) compared to the demonstration 
videos (M=1.49, SD=.64), t(179) = -4.068, p = 0.000.  In other words, students in the 
control group scored an average of 85% on questions pulled from the lab manuals and 
74.5% on questions featured in the videos. Overall for the pre-lab quizzes, a significant, 
positive correlation, r = .245, p = 0.000, was observed (Table 4.6). Students in both 
groups who scored well on questions pulled from the lab manuals were more likely to 
score well on the questions pulled from the demonstration videos. 
 
Table 4.6 Both Groups (all students) Pre-Lab Quiz Grades for Video and Lab Manual 
Questions 
 
Question Mean* ± SD Correlation  Sig.  
Video  1.57 ± .59a   
Lab Manual  1.69 ± .50b  0.001 
Video & Lab   .245 0.000 
N = 360  
*Grades are based on a scale from 0 to 2, with 2 being the highest possible grade.  
Numbers in the same column with different letters are significantly different at p<0.05.  
 
 
Table 4.6 shows the overall average grade for how all students in both groups 
scored on questions pulled from the lab manual and videos. Students in both groups 
scored significantly higher on questions pulled from the lab manual (M=1.69, SD=.50) 
compared with questions pulled from the demonstration videos (M=1.57, SD=.59), t(359) 
= -3.378, p = .001. This finding suggests the questions pulled from the material featured 
in the demonstration videos was more difficult than the questions pulled solely from the 
lab manual. The instructor chose the material students usually struggle with most to be 
featured in the demonstration videos. However, watching the videos did have an impact 
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on performance, as the experimental group scored higher on video questions compared 
with the control group (p<0.05) (Table 4.2). These results are significant as they suggest 
online demonstration videos, viewed prior to class, increase students’ understanding of 
complex material as evidenced by the experimental groups’ higher pre-lab quiz grades.  
ANOVA was used to determine if there was an effect of lab topic on pre-lab quiz 
grades (Table G.1, Appendix G). A significant finding would indicate a difference in 
average scores among lab topics, ignoring which group (lab section) subjects were in. 
Table 4.7 shows the overall average pre-lab quiz grade for each lab topic.  
 
Table 4.7 Pre-Lab Quizzes Grades by Topic Descriptive 
 
Pre-Lab Quiz Mean* ± SD 
Food Preservation 2.92 ± 1.26 
Fruits & Vegetables 2.70 ± .92 
Fats, Oils & Emulsions 3.48 ± .55 
Salads & Gelatins 2.48 ± .70 
Starch, Cereals, Rice & Pasta 3.27 ± .67 
Meat 3.40 ± .81 
Vegetable Proteins 3.58 ± .49 
Fish & Seafood 3.52 ± .67 
Milk, Cheese & Eggs 3.22 ± .92 
Muffins, Biscuits & Breads 3.87 ± .32 
Cakes, Pies, Cream Puffs & Popovers 3.07 ± .73 
Beverages 3.85 ± .36 
N = 30 
*Grades are based on a scale from 0 to 4, with 4 being the highest possible grade.  
 
 
Table G.1 shows there was an effect of subject topic on pre-lab quiz grades, F(11, 
348) = 9.994, p = 0.000, meaning that students scored significantly higher or lower on 
some of the pre-lab quizzes depending on subject topic (Appendix G). This finding could 
mean several things. The first possibility is that certain lab topics were more difficult than 
others. The second possibility is some of the demonstration videos may have been more 
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effective teaching aids than others. The final possibility is that both are true. Regardless, 
this information is beneficial in that it can be used to evaluate which demonstration 
videos may need to be modified or redeveloped. In other words, the instructor can 
determine which pre-lab quizzes students scored significantly lower on and improve the 
respective demonstration videos.  
Bonferroni’s Post Hoc Tests were used to demonstrate which topics students 
received higher or lower average scores.  Table 4.8 shows students scored significantly 
lower on the pre-lab quiz for food preservation (M=2.92, SD=1.26) than for vegetable 
proteins (M=3.58, SD=.49), muffins, biscuits and breads (M=3.87, SD=.32), and 
beverages (M=3.85, SD=.36).  
 
Table 4.8 Bonferroni Comparisons Between Lab Topics: Food Preservation 
 
Pre-Lab Quiz Mean Difference  Sig.  
Fruits & Vegetables .2167  1.000 
Fats, Oils & Emulsions -.5667  .224 
Salads & Gelatins .4333  1.000 
Starch, Cereals, Rice & Pasta -.3500  1.000 
Meat -.4833  .814 
Vegetable Proteins -.6667* .039 
Fish & Seafood -.6067 .114 
Milk, Cheese & Eggs -.3000  1.000 
Muffins, Biscuits & Breads -.9500*  .000 
Cakes, Pies, Cream Puffs & Popovers -.1500  1.000 
Beverages -.9333*  .000 
*Numbers with asterisks are significantly different (p<0.05) from Food Preservation. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Food Preservation than the relevant topic.  
 
  
Table 4.9 shows students scored significantly lower on the pre-lab quiz for fruits 
and vegetables (M=2.70, SD=.92) than fats, oils and emulsions (M=3.48, SD=.55), meat 
(M=3.40, SD=.81), and vegetable proteins (M=3.58, SD=.49).  
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Table 4.9 Bonferroni Comparisons Between Lab Topics: Fruits & Vegetables  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .2167  1.000 
Fats, Oils & Emulsions -.7833* .004 
Salads & Gelatins .2167 1.000 
Starch, Cereals, Rice & Pasta -.5667 .224 
Meat -.7000* .020 
Vegetable Proteins -.8833* .000 
Fish & Seafood -.8233* .002 
Milk, Cheese & Eggs -.5167 .495 
Muffins, Biscuits & Breads -1.1667* .000 
Cakes, Pies, Cream Puffs & Popovers -.3667 1.000 
Beverages -1.1500* .000 
*Numbers with asterisks are significantly different (p<0.05) from Fruits & Vegetables.  
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Fruits and Vegetables than the relevant topic.  
 
 
Table 4.10 shows students scored significantly higher on the pre-lab quiz for fats, 
oils and emulsions (M=3.48, SD=.55) than for fruits and vegetables (M=2.70, SD=.92), 
and salads and gelatin (M=2.48, SD=.70).  
 
 
Table 4.10 Bonferroni Comparisons Between Lab Topics: Fats, Oils & Emulsions  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation  .5667 .224 
Fruits & Vegetables  .7833* .004 
Salads & Gelatins 1.0000* .000 
Starch, Cereals, Rice & Pasta .2167 1.000 
Meat .0833 1.000 
Vegetable Proteins -.1000 1.000 
Fish & Seafood -.0400 1.000 
Milk, Cheese & Eggs .2667 1.000 
Muffins, Biscuits & Breads -.3833 1.000 
Cakes, Pies, Cream Puffs & Popovers .4167 1.000 
Beverages -.3667 1.000 
*Numbers with asterisks are significantly different (p<0.05) from Fats, Oils & 
Emulsions.  
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Fats, Oils & Emulsions than the relevant topic.  
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Table 4.11 shows students scored significantly higher on the pre-lab quiz for fats, 
oils and emulsions (M=3.48, SD=.55) than for fruits and vegetables (M=2.70, SD=.92), 
and salads and gelatin (M=2.48, SD=.70). 
 
Table 4.11 Bonferroni Comparisons Between Lab Topics: Salads & Gelatins   
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation  -.4333 1.000 
Fruits & Vegetables -.2167 1.000 
Fats, Oils & Emulsions  -1.0000* .000 
Starch, Cereals, Rice & Pasta -.7833* .004 
Meat -.9167* .000 
Vegetable Proteins -1.1000* .000 
Fish & Seafood -1.0400* .000 
Milk, Cheese & Eggs -.7333* .011 
Muffins, Biscuits & Breads -1.3833* .000 
Cakes, Pies, Cream Puffs & Popovers -.5833 .170 
Beverages -1.3667* .000 
*Numbers with asterisks are significantly different (p<0.05) from Salads & Gelatins. 
 (-) Mean difference values with a negative sign indicate students’ grade was lower for 
Salads and Gelatins than the relevant topic.  
 
 
Table 4.12 shows students scored significantly lower on the pre-lab quiz for 
salads and gelatin (M=2.48, SD=.70) than for fats, oils and emulsions (M=3.48, SD=.55), 
starch, cereals, rice and pasta (M=3.27, SD=.67), meat (M=3.40, SD=.81), vegetable 
proteins (M=3.58, SD=.49), fish and seafood (M=3.52, SD=.67), milk, cheese and eggs 
(M=3.22, SD=.92), muffins, biscuits and breads (M=3.87, SD=.32), and beverages 
(M=3.85, SD=.36). 
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Table 4.12 Bonferroni Comparisons Between Lab Topics: Starch, Cereals, Rice & Pasta  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .3500 1.000 
Fruits & Vegetables .5667 .224 
Fats, Oils & Emulsions -.2167 1.000 
Salads & Gelatins .7833* .004 
Meat -.1333 1.000 
Vegetable Proteins -.3167 1.000 
Fish & Seafood -.2567 1.000 
Milk, Cheese & Eggs .0500 1.000 
Muffins, Biscuits & Breads -.6000 .128 
Cakes, Pies, Cream Puffs & Popovers .2000 1.000 
Beverages -.5833 .170 
*Numbers with asterisks are significantly different (p<0.05) from Starch, Cereals, Rice & 
Pasta.  
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Starch, Cereals, Rice & Pasta than the relevant topic.  
 
 
Table 4.13 shows students scored significantly higher on the pre-lab quiz for 
starch, cereals, rice and pasta (M=3.27, SD=.70) than for salads and gelatin (M=2.48, 
SD=.70). 
 
Table 4.13 Bonferroni Comparisons Between Lab Topics: Meat 
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .4833 .814 
Fruits & Vegetables .7000* .020 
Fats, Oils & Emulsions -.0833 1.000 
Salads & Gelatins .9167* .000 
Starch, Cereals, Rice & Pasta .1333 1.000 
Vegetable Proteins -.1833 1.000 
Fish & Seafood -.1233 1.000 
Milk, Cheese & Eggs .1833 1.000 
Muffins, Biscuits & Breads -.4667 1.000 
Cakes, Pies, Cream Puffs & Popovers .3333 1.000 
Beverages -.4500 1.000 
*Numbers with asterisks are significantly different (p<0.05) from Meat. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Meat than the relevant topic.  
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Table 4.14 shows students scored significantly higher on meat (M=3.40, SD=.81) 
than for fruits and vegetables (M=2.70, SD=.92) and salads and gelatin (M=2.48, 
SD=.70).  
 
Table 4.14 Bonferroni Comparisons Between Lab Topics: Vegetable Proteins  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .6667* .039 
Fruits & Vegetables .8833* .000 
Fats, Oils & Emulsions .1000 1.000 
Salads & Gelatins 1.1000* .000 
Starch, Cereals, Rice & Pasta .3167 1.000 
Meat .1833 1.000 
Fish & Seafood .0600 1.000 
Milk, Cheese & Eggs .3667 1.000 
Muffins, Biscuits & Breads -.2833 1.000 
Cakes, Pies, Cream Puffs & Popovers .5167 .495 
Beverages -.2667 1.000 
*Numbers with asterisks are significantly different (p<0.05) from Vegetable Proteins. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Vegetable Proteins than the relevant topic.  
 
Table 4.15 shows students scored significantly higher on vegetable proteins 
(M=3.58, SD=.49) than for food preservation (M=2.91, SD=1.26), fruits and vegetables 
(M=2.70, SD=.92), and salads and gelatin (M=2.48, SD=.70). 
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Table 4.15 Bonferroni Comparisons Between Lab Topics: Fish & Seafood  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .6067 .114 
Fruits & Vegetables .8233* .002 
Fats, Oils & Emulsions .0400 1.000 
Salads & Gelatins 1.0400* .000 
Starch, Cereals, Rice & Pasta .2567 1.000 
Meat .1233 1.000 
Vegetable Proteins -.0600 1.000 
Milk, Cheese & Eggs .3067 1.000 
Muffins, Biscuits & Breads -.3433 1.000 
Cakes, Pies, Cream Puffs & Popovers .4567 1.000 
Beverages -.3267 1.000 
*Numbers with asterisks are significantly different (p<0.05) from Fish & Seafood. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Fish & Seafood than the relevant topic.  
 
 
Table 4.16 shows students scored significantly higher on fish and seafood 
(M=3.52, SD=.67) than for fruits and vegetables (M=2.70, SD=.92) and salads and 
gelatins (M=2.48, SD=.70). 
 
Table 4.16 Bonferroni Comparisons Between Lab Topics: Milk, Cheese & Eggs  
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .3000 1.000 
Fruits & Vegetables .5167 .495 
Fats, Oils & Emulsions -.2667 1.000 
Salads & Gelatins .7333* .011 
Starch, Cereals, Rice & Pasta -.0500 1.000 
Meat -.1833 1.000 
Vegetable Proteins -.3667 1.000 
Fish & Seafood -.3067 1.000 
Muffins, Biscuits & Breads -.6500 .053 
Cakes, Pies, Cream Puffs & Popovers .1500 1.000 
Beverages -.6333 .071 
*Numbers with asterisks are significantly different (p<0.05) from Milk, Cheese & Eggs. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Milk, Cheese & Eggs than the relevant topic.  
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Table 4.17 shows students scored significantly higher on milk, cheese and eggs 
(M=3.22, SD=.92) than for salads and gelatin (M=2.48, SD=.70). 
 
Table 4.17 Bonferroni Comparisons Between Lab Topics: Muffins, Biscuits & Breads 
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .9500* .000 
Fruits & Vegetables 1.1667* .000 
Fats, Oils & Emulsions .3833 1.000 
Salads & Gelatins 1.3833* .000 
Starch, Cereals, Rice & Pasta .6000 .128 
Meat .4667 1.000 
Vegetable Proteins .2833 1.000 
Fish & Seafood .3433 1.000 
Milk, Cheese & Eggs .6500 .053 
Cakes, Pies, Cream Puffs & Popovers .8000* .003 
Beverages .0167 1.000 
*Numbers with asterisks are significantly different (p<0.05) from Muffins, Biscuits & 
Breads.  
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Muffins, Biscuits and Breads than the relevant topic.  
 
Table 4.17 shows students scored significantly higher on muffins, biscuits and 
breads (M=3.87, SD=.32), than for food preservation (M=2.92, SD=1.26), fruits and 
vegetables (M=2.70, SD=.92), salads and gelatins (M=2.48, SD=.70), and cakes, pies, 
cream puffs and popovers (M=3.07, SD=.73). 
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Table 4.18 Bonferroni Comparisons Between Lab Topics: Cakes, Pies, Cream Puffs & 
Popovers 
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .1500 1.000 
Fruits & Vegetables .3667 1.000 
Fats, Oils & Emulsions -.4167 1.000 
Salads & Gelatins .5833 .170 
Starch, Cereals, Rice & Pasta -.2000 1.000 
Meat -.3333 1.000 
Vegetable Proteins -.5167 .495 
Fish & Seafood -.4567 1.000 
Milk, Cheese & Eggs -.1500 1.000 
Muffins, Biscuits & Breads -.8000* .003 
Beverages  -.7833* .004 
*Numbers with asterisks are significantly different (p<0.05) from Cakes, Pies, Cream 
Puffs & Popovers.  
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Cakes, Pies, Cream Puffs & Popovers than the relevant topic.  
 
 
Table 4.18 shows students scored significantly lower on cakes, pies, cream puffs 
and popovers (M=3.07, SD=.73) than for muffins, biscuits and breads (M=3.87, SD=.32), 
and beverages (M=3.85, SD=.36).  
 
Table 4.19 Bonferroni Comparisons Between Lab Topics: Beverages 
 
Pre-Lab Quiz Mean Difference  Sig.  
Food Preservation .9333* .000 
Fruits & Vegetables 1.1500* .000 
Fats, Oils & Emulsions .3667 1.000 
Salads & Gelatins 1.3667* .000 
Starch, Cereals, Rice & Pasta .5833 .170 
Meat .4500 1.000 
Vegetable Proteins .2667 1.000 
Fish & Seafood .3267 1.000 
Milk, Cheese & Eggs .6333 .071 
Muffins, Biscuits & Breads -.0167 1.000 
Cakes, Pies, Cream Puffs & Popovers .7833* .004 
*Numbers with asterisks are significantly different (p<0.05) from Beverages. 
(-) Mean difference values with a negative sign indicate students’ grade was lower for 
Beverages than the relevant topic.  
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Table 4.19 shows students scored significantly higher on beverages (M=3.58, 
SD=.36) than on food preservation (M=2.92, SD=1.26), fruits and vegetables (M=2.70, 
SD=.92), salads and gelatin (M=2.48, SD=.70), and cakes, pies, cream puffs and 
popovers (M=3.07, SD=.73). 
Overall, Table 4.7 and Bonferroni’s Post Hoc Tests show students scored 
significantly lower on topics food preservation (M=2.92), fruits and vegetables (M=2.70), 
salads and gelatin (M= 2.48) and cakes, pies, cream puffs and popovers (M=3.07), 
compared with other topics. Whether this material is more difficult to understand or the 
demonstration videos were not as helpful as the rest of the videos is uncertain. However, 
with this information, the instructor can focus attention on redesigning these videos in an 
attempt to help students better understand the scientific principles. Improving the videos 
may involve explaining the concepts covered in greater detail, creating additional videos 
reviewing other concepts covered in the lab manual, or tweaking the formatting by using 
additional signaling strategies to cue students to the most important concepts.  
 
Lab Report Grades  
 
Table 4.20 Lab Report Grades   
 
Group   N Mean* ± SD P-value 
Control   15  17.37 ± 3.85a 0.038 
Experimental    15 18.36 ± 1.37b  
Total   30 17.87 ± 2.93  
*Grades are based on a scale from 0 to 20, with 20 being the highest possible grade. 
Numbers in the same column with different letters are significantly different at p<0.05. 
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Table 4.21 Lab Report Grades by Topic 
 
Lab Report Group N Mean* ± SD Sig. 
Food Preservation Control  15 17.28 ± 4.90  
 Experimental  15 18.40 ± 1.96  
 Total  30 17.84 ± 3.71 0.420 
     
Fats, Oils & Emulsions Control  15 16.68 ± 4.81  
 Experimental  15 18.18 ± 1.22  
 Total  30 17.43 ± 3.53 0.251 
     
Starch, Cereals, Rice & Pasta Control  14 18.16 ± 1.49  
 Experimental  15 18.63 ± 1.11  
 Total  30 18.41 ± 1.30 0.339 
     
Meat Control  15 17.28 ± 1.85  
 Experimental 15 18.13 ± 1.42  
 Total  30 17.70 ± 1.67 0.168 
     
Muffins, Biscuits & Breads Control  15 17.48 ± 4.93  
 Experimental  15 18.45 ± 1.12  
 Total  30 17.97 ± 3.55 0.465 
*Grades are based on a scale from 0 to 20, with 20 being the highest possible grade. 
 
 
Table 4.20 shows the average lab report grades for the control and experimental 
groups. The experimental group’s (M= 18.36, SD = 1.37) lab report grades were 
significantly higher than the control group’s (M = 17.37, SD = 3.85), p<0.05. This is 
reflected as an average grade of an A- (91.8%) for the experimental group and a B 
(86.7%) for the control group. As hypothesized, students (experimental group) who were 
able to view the videos prior to and while completing their lab reports received better 
grades on their lab reports compared to students (control group) who were not given 
video access until after lab reports were turned in. 
Table 4.21 shows the average lab report grades for the control and experimental 
groups by topic. When analyzed by topic, viewing the demonstration videos prior to lab 
did not significantly impact students’ lab report grades as there was no significant 
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difference between the lab report grades of the experimental and control groups: food 
preservation, p = 0.420; oils and emulsions, p = 0.251; starch, cereals, rice and pasta, p = 
0.339; meat, p = 0.168; muffins, biscuits and breads, p = 0.465.  
It was hypothesized that the experimental group would have higher lab report 
grades for each topic because watching the videos would improve their understanding of 
the expected outcomes of the experiments and procedures, especially those they were not 
able to participate with in lab. One possible explanation for why these results were not 
significant is due to a small sample size and the high degree of variation among groups. It 
is important to note the experimental group, on average, scored higher on all five lab 
reports (Table 4.21). For example, for food preservation, the experimental group received 
an average grade of a 92% (A-) while the control group received an 86% (B). For fats, 
oils and emulsions, students in the experimental group and control group received an 
average grade of a 91% (A-) and 83.4% (B) respectively.  
 
Final Course Grades  
Table 4.22 Final Grades as a Percentage  
 
Group   N Mean (%)* ± SD P-value 
Control   15  85.43 ± 5.78a 0.000 
Experimental    15 90.45 ± 4.54b  
Total   30 87.94 ± 5.77  
*Grades are based on the 100-point system, with 100 being the highest possible grade.  
Numbers in the same column with different letters are significantly different at p<0.05. 
 
 
Table 4.22 shows the final course grades for the control and experimental groups. 
Viewing demonstration videos prior to class significantly impacted students’ final course 
grades, p<0.05. The experimental group’s (M= 90.46%, SD = 4.54%) final grades as a 
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percentage were significantly higher than the control group’s (M = 85.43%, SD = 5.78%) 
by 5.03%. This is reflected as an average letter grade of an A- for the experimental group 
and a B for the control group. Similarly, Glazer (2012) and Pierce & Fox (2012) found 
students received higher grades as a result of a blended course design. 
Glazer (2012) redesigned an undergraduate World Literature course into a 
blended learning course through the use of online interactive activities students 
completed after finishing lengthy reading assignments. Over the course of three 
semesters, she compared students’ success, measured by students receiving an overall 
course grade of C or greater. The first semester was taught traditionally, while the second 
and third were taught using the blended course design. Glazer found students’ success 
rate for the blended learning course was 17% higher than the traditional course (Glazer, 
2012).  
Pierce and Fox (2012) compared a traditional renal module with a redesigned, 
blended renal module which included online videos students watched before class. 
Grades for the renal questions on the final exam were compared between groups. 
Students in the blended learning module scored 3.9% higher on the renal questions than 
students in the traditional module.  
Post-Course Survey 
 Two post-course surveys were developed, one for the experimental group and one 
for the control group (Appendix F). The question content was the same for both groups. 
However, some of the questions were worded differently to reflect when students had 
access to the videos. There were six questions on the control survey and eight questions 
on the experimental survey. For both surveys, six of the questions used a 5-point Likert 
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Scale with possible answers ranging from “strongly disagree” (1) to “strongly agree” (5). 
The questions asked to each group can be found directly under each table. For both 
surveys, two questions were short answer questions regarding what students liked and 
didn’t like about the videos. Two additional multiple-choice questions were included on 
the experimental group’s survey regarding how students accessed the videos and how 
often they used mobile devices to prepare food outside of class. The survey results are 
divided into four categories: preparation, understanding, availability/access, video format.  
 
Table 4.23 What Students Liked about the Videos  
Category Response* Control Experimental 
Preparation Helped prepare for lab / pre-lab quizzes 0 3 
    
Understanding The information provided was helpful 1 1 
 Helped understand the experiments 2 1 
 Helped understand the procedures and 
experiments I was assigned in lab 
0 1 
 Explained procedures and experiments I 
did not participate with in lab 
2 0 
 Provided visuals of class content 0 3 
 Visuals help to a greater extent than 
written materials when it comes to food 
0 1 
    
Availability Served as a tool for review 2 0 
 Available when I needed them 1 1 
    
Video Format Good/short length 2 2 
 Fun to watch 0 1 
 Pauses for the important information 0 1 
 No audio 0 1 
 Easy to follow 0 1 
*Responses were short answer, participants may have contributed more than one answer 
or none at all.  
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Table 4.24 What Students Didn’t Like about the Videos  
Category Response* Control Experimental 
Preparation The material didn’t match questions on 
pre-lab quiz as much as expected 
0 1 
    
Understanding Should go over more information / 
concepts  
1 0 
 Helped me understand procedures more 
than concepts 
0 1 
 Some were more helpful than others 0 2 
 Helpful for people with no cooking 
experience 
0 1 
    
Availability / 
Access 
Would’ve been helpful to have access 
before class 
1 0 
 I forgot they were available  2 0 
 Didn’t receive notifications when they 
were available  
3 0 
 Technical difficulties hindered access 0 6 
    
Video Format Slow speed 1 1 
 Not engaging  1 0 
 Add note sheet for videos 1 1 
 Poor quality  1 0 
 Would like audio 0 1 
 Should add recap slides 0 1 
*Responses were short answer, participants may have contributed more than one answer 
or none at all.  
 
 
Videos to Enhance Preparation for Lab 
 
The average pre-lab quiz grades, depicted in Table 4.1, suggest students who were 
able to view the demonstration videos prior to class (experimental group), were better 
prepared for class compared with the control group. In addition, the post-course surveys 
were developed to determine if students believed the videos helped them prepare for lab. 
Students in the control group were asked if they believed having the ability to view the 
videos prior to lab would’ve enhanced their preparation for lab compared with reading 
the lab manual alone. From the control group, 6.7% “disagreed”, 20% “neither agreed nor 
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disagreed”, 66.7% “agreed” and 6.7% “strongly agreed”. The experimental group was 
asked if viewing the videos before lab enhanced their preparation for lab compared with 
reading the lab manual alone. From the experimental group, 20% “neither agreed nor 
disagreed”, 60% “agreed” and 20% “strongly agreed”. On average, both the control (M= 
3.73) and the experimental group (M=4) “agreed” that the demonstration videos would 
serve or served as a helpful preparation tool for lab. 
Students’ voluntary responses on what was liked and not liked about the videos 
are reported in Table 4.23 and 4.24 respectively. As expected, only the experimental 
group reported the videos helped them prepare for lab (Table 4.23). In general, the 
instructor noticed students were better prepared for lab compared with previous years. In 
previous years, students were asked to prepare for lab by reading their lab manuals, 
however, students were not held accountable for their preparation because there were no 
consequences for coming to class unprepared. This year, pre-lab quizzes were added to 
the curriculum. If students didn’t prepare, they would score poorly on the pre-lab quizzes 
and their grades would suffer. Overall, the videos were well received by students and 
provided a supplemental learning aid in preparation for class. In the future, the videos 
could be expanded on to cover more scientific principles students are responsible for 
learning prior to lab. 
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Videos to Improve Understanding of Experiments Performed in Lab  
 
Table 4.25 Videos to Enhance Students’ Understanding of Lab Assignments  
Group N Mean P-Value 
Control* 15 3.6 0.159 
Experimental** 15 3.93  
Scale ranged from strongly disagree (1) to strongly agree (5). 
*and**I believe having the ability to watch the videos helped me to better understand lab 
assignments performed by other classmates. For example, if another station was assigned 
lemon meringue, I understood the process and was able to explain it better in my lab 
report having had the opportunity to watch the videos. 
 
 
The control group was asked if they believed the ability to watch and re-watch the 
videos would’ve been helpful in completing their lab reports. Sixty percent of students 
“agreed” while 33.3% “neither agreed nor disagreed” and 6.67% “disagreed”. The 
experimental group was asked if they re-watched the videos to help them complete their 
lab reports. Surprisingly, 13.3% of students “strongly disagreed”, 40% disagreed, 13.3% 
“neither agreed nor disagreed”, 26.7% “agreed” and 6.7% “strongly agreed”. Only 33.3% 
of students either “agreed” or “strongly agreed”. Contrary to our hypothesis, these 
findings suggest students didn’t feel strongly about re-watching the videos to help them 
understand experiments and complete assignments.  
However, students did find the videos helpful in understanding experiments 
performed by other students in class. During each lab, up to 25 lab assignments were 
assigned to the entire class. Students worked in groups of 2 or 3. Each group was 
assigned and responsible for completing 3-4 experiments or recipes. At the end of each 
lab, the instructor and the students discussed the scientific aspects of each experiment and 
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the results from each group. Each student was responsible for understanding all of the 
experiments performed in lab, even though each student only participated in 3-4 of them. 
Table 4.25 shows students from both the experimental group (M=3.93) and the control 
group (M=3.60) believed the videos were helpful in understanding the experiments 
performed by other students as the average response ranged from “neither agree, nor 
disagree” to “agree” (p>0.05).  
Gilboy and associates (2015) redesigned postsecondary, dietetic nutrition courses 
using the flipped classroom approach. Students watched mini-lectures and online videos 
before coming to class. Approximately two-thirds of students reported improved 
understanding of the material when they learned from the online lectures and videos 
versus in-class lecture. Similarly, in the present study, students thought the videos 
provided helpful information in understanding lab experiments (Table 4.23). One student 
noted videos were helpful to watch before lab, especially for people with little food 
preparation experience. Similarly, one student appreciated that the videos provided a 
visual representation of class content (Table 4.23). The videos were filmed in the lab 
where students work. For students who are unfamiliar with food preparation, the videos 
can help acclimate them to new culinary tools and equipment they will use to perform 
their lab assignments.  
Two students noted that some of the videos were more helpful than others (Table 
4.24). Although students did not identify which videos were least helpful, the Bonferroni 
results show which topics students scored significantly lower on. For future classes, 
students may benefit from the instructor improving the videos: food preservation, fruits 
and vegetables, salads and gelatin, and cakes, pies, cream puffs and popovers.  
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One student suggested the videos should cover more information while another 
student felt the videos focused too heavily on procedures and not enough on explaining 
scientific concepts (Table 4.23). For this study, the videos were intentionally designed to 
cover only a portion of the information students were responsible for learning prior to 
lab. First, in an attempt to enhance student engagement and understanding, the videos 
were short and discussed only one to two concepts and/or procedures at a time (Block & 
Godsk, 2011). Second, to assess the effectiveness of the videos, pre-lab quizzes were 
designed with two types of questions. Two questions were pulled from the lab manual 
only and two questions were pulled from information in the lab manual that was also 
highlighted in the videos. In order to assess if students in the experimental group scored 
better on questions from the videos, some of the lab manual information could not be 
covered in the videos. This could be why one student from the experimental group 
commented “the material didn’t match questions on the pre-lab quizzes as much as I 
expected” (Table 4.24). 
  
Availability and Ease of Access 
 
Table 4.26 Ease of Access  
Group N Mean P-Value 
Control* 15 3.60 0.5 
Experimental** 15 3.60  
Scale ranged from strongly disagree (1) to strongly agree (5). 
*and** I believe the demonstration videos were easy to access. 
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Table 4.27 Devices Used to View the Videos – Experimental Group 
 Laptop Computer Desktop Computer Ipad or Tablet Smartphone 
Students 
%(n) 
 
86.7(13) 
 
0(0) 
 
0(0) 
 
13.3(2) 
N = 15 
 
Table 4.26 shows students’ belief in ease of accessing the videos. There was no 
difference between the experimental (M=3.6) and control (M=3.6) groups, (p>0.05). On 
average, students’ responses ranged from “neither agree, nor disagree” to “agree” in 
response to their belief that the videos were easy to access. Interestingly, most students 
(87%) from the experimental group accessed the videos from their laptop computers 
while only 13.3% used their smartphones (Table 4.27). Six students commented they had 
trouble accessing the videos due to technical difficulties (Table 4.24). For unknown 
reasons, some of the videos would not play correctly when students tried viewing them 
on their computers. However, students had no difficulty viewing the videos on their smart 
phones. Throughout the semester, the instructor confirmed students were able to watch 
videos in their entirety. When students had trouble watching videos on their computers, 
they were instructed to try watching them on their smart phones.  
Students liked that videos could be used as a review tool and that they were 
available for reference when needed (Table 4.23). Students appreciate the flexibility of 
being able to watch videos at their convenience and at their own speed (Gilboy et al., 
2015). Five students from the control group reported they forgot the videos were 
available and never received notifications when the videos were posted (Table 4.24).  
Students in the control group were informed during the first lab period that videos 
would be posted one week following each lab and would be available for the remainder 
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of the semester. For the first few weeks, students in the control group were reminded to 
watch the videos. After the first few weeks, students were expected to view the videos 
without reminders. The control students were not held accountable for watching the 
videos. The experimental group, in contrast, developed a routine of watching the videos 
prior to lab and made sure to watch them to prepare for the pre-lab quiz. None of the 
students in the experimental group reported forgetting about the videos. It is possible that 
the control group did not watch all of the videos or didn’t watch them as often as the 
experimental group. For the present study, it was not possible to analyze how many times 
students viewed the videos.  
 
Video Format  
Table 4.28 Students’ Engagement/Enjoyment of Videos  
Group N Mean P-Value 
Control* 15 3.07a 0.015 
Experimental** 15 3.73b  
Scale ranged from strongly disagree (1) to strongly agree (5). 
Numbers in the same column with different letters are significantly different at p<0.05. 
*and**I believe the demonstration videos were engaging, I enjoyed watching them. 
 
The literature supports enhancing student engagement and course satisfaction 
through blended learning and the flipped classroom approach (Gilboy et al., 2015, Pierce 
& Fox, 2012). Table 4.28 shows on average, students in the experimental group “agreed” 
(M=3.73), the demonstration videos were engaging to watch while the control group 
“neither disagreed, nor agreed” (M=3.07). This difference was significant, (p<0.05). 
Long and Waugh (2016) studied students’ perceptions of integrating pre-class videos into 
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a college science course and found students’ engagement was tied to the length of the 
videos as students preferred videos that were short and to the point.  
For the present study, students provided helpful suggestions to improve the 
formatting of the videos. Four students liked the short length of the videos (Table 4.23), 
while two students commented that the videos were too slow. One student suggested that 
the slow speed was appropriate when viewers need to read text about important concepts 
but suggest to increase the speed for procedural steps such as adding ingredients. Others 
thought the videos were easy to follow, fun to watch and liked that there was no audio 
(Table 4.23). Students also suggested ideas to make the videos more engaging including 
adding recap slides, incorporating audio and providing students with a note sheet (Table 
4.24).  
Finally, one student from the experimental group recognized and appreciated the 
cues given for important information (Table 4.23). Although not pointed out to 
participants, a technique called signaling was used in formatting the videos to emphasize 
important information to students (Brame, 2015). Students were cued to important 
information by delayed or paused frames so viewers could spend extra time reading the 
text. Although not measured in the present study, it would be interesting to evaluate how 
many students, and specifically if students in the control group recognized signaling since 
these students were only able to watch the videos after they had completed their pre-lab 
quizzes and lab reports.  
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Blended Learning to Teach Culinary Education to Millennials  
Table 4.29 Experimental Groups’ use of Mobile Devices to Prepare Food  
 
 Never Once or twice per 
year 
At least once 
per month 
Once per 
week 
Students 
%(n) 
 
0(0) 
 
13.3(2) 
 
40(6) 
 
46.7(7) 
N = 15 
 
Table 4.30 Videos to Meet Students’ Preferred Learning Style 
Group N Mean Strongly 
Disagree 
%(n) 
Disagree 
%(n) 
Neither 
%(n) 
Agree 
%(n) 
Strongly 
Agree 
%(n) 
Control* 15 3.20a 0(0) 20(3) 53.3(8) 13.3(2) 13.3(2) 
Experimental** 15 4.06b 0(0) 0(0) 20(3) 53.3(8) 26.7(4) 
P = 0.004. 
Scale ranged from strongly disagree (1) to strongly agree (5). 
Numbers in the same column with different letters are significantly different at p<0.05. 
*and**I believe the demonstration videos accommodated my particular learning style. 
 
 
Because students from the Millennial generation and iGeneration were raised with 
technology, these students may prefer and benefit from learning with blended teaching 
strategies and the flipped classroom approach (Roehl et al., 2013). In the present study, 
students were asked if they believed the demonstration videos accommodated their 
particular learning style. Table 4.30 shows on average, students in the experimental group 
(M=4.06) “agreed” while students in the control group (M=3.2) “neither agreed, nor 
disagreed”, (p<0.05).  Eighty percent of students in the experimental group “agreed” or 
“strongly agreed” compared with only 27% of students in the control group. A possible 
explanation for this difference is students in the experimental group found the videos 
impacted their ability to learn to a greater extent because they viewed the videos before 
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and after completing pre-lab quizzes, lab assignments and lab reports while the control 
group only viewed the videos after. Out of all the students, only 10% “disagreed”, 
suggesting very few students find online videos to be an inadequate learning aid. These 
findings suggest that most students are agreeable to using online videos to learn and 
blended learning platforms should be considered for food preparation laboratories.  
Students in the experimental group were asked how often they used their mobile 
devices when preparing food. Almost half (46.7%) responded with “once a week”, while 
40% responded “at least once per month” (Table 4.29). Only 13.3% of students reported 
using their mobile devices to prepare food less than once per month (Table 4.29). These 
findings are in line with a recent Google Consumer survey that found almost 60% of 
young adults use their mobile devices to prepare food (Cooper, 2015). Not only are 
people using their devices to prepare food, people are using the internet to learn how to 
cook. “How to Cook That” ranks among the top most frequent Google searches (Cooper, 
2015). These results support using technology to enhance young people’s culinary 
knowledge and skills.  
Limitations and Future Research  
 
First, it is important to discuss the design of the present study and how it might 
influence the results. The first lab section was selected as the control group to control 
video access. To ensure that students from the second lab section (the experimental 
group) did not show the first lab section (the control group) the online videos, the videos 
were posted after the first lab section (the control group) completed their lab.  
As such, one confounding factor difficult to control for was the practice effect of 
the instructor. It is possible the instructor recognized areas of improvement in regards to 
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teaching after the first lab section (the control group). For example, during the first lab 
section, the instructor may have learned what procedures and experiments students 
struggled with or needed additional instruction with. As a result, the instructor may have 
adjusted her teaching style for the second lab section. Although difficult to control for or 
measure, this practice effect may have resulted in the second lab section (the 
experimental group) benefiting from better instruction and a better designed lab. While 
this practice effect may have influenced the final course grades, it would not have 
influenced the results of the pre-lab quiz grades. The pre-lab quizzes were identical for 
both groups and administered at the beginning of lab without any prior instruction.  
Second, a meaningfully significant but not statistically significant difference was 
found between the control and experimental groups’ lab report grades when analyzed by 
topic. This finding was likely due to the small sample size and high variance. Studying a 
larger sample size is recommended for future research. Third, it was not possible to 
analyze how many times students viewed the videos on the online learning management 
system, Canvas. Comparing video viewing frequency between the control and 
experimental groups would be of interest to determine if viewing frequency was related 
to course grades and students’ perceptions of the videos.  
Lastly, one student in the experimental group liked that the videos were formatted 
to pause for the important information, also known as signaling (Table 4.23). Although 
not measured in the present study, it would be of interest to evaluate how many students, 
and specifically if students in the control group, recognized signaling since these students 
were only able to watch the videos after they had completed their pre-lab quizzes and lab 
56 
 
reports. This data could be collected by including a question on the post-course survey 
asking students if they identified signaling in the videos.  
A major strength of this study was that both students’ grades and attitudes were 
analyzed. Further research in which the sample size is larger, the practice effect of the 
instructor is controlled for and video viewing frequency is monitored is encouraged. 
Furthermore, future research should focus on the development of effective videos, 
specifically, determining which formatting techniques are most helpful for students.  
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CHAPTER 5: CONCLUSION 
 The study investigated the effect of using custom made demonstration videos on 
students’ grades and attitudes in a flipped undergraduate food preparation laboratory. 
Students who were able to view demonstration videos prior to coming to class 
(experimental group) had significantly higher pre-lab quiz, lab report, and final course 
grades. Compared with the control group, the experimental groups’ pre-lab quiz, lab 
report, and final course grades were 4%, 5%, and 5% higher respectively (p<0.05). The 
control and experimental groups received an average pre-lab quiz grade of 79.8% (C+) 
and 84.3% (B) respectively. A 5% difference in lab report grades was reflected as an 
average grade of 91.8% (A-) for the experimental group and an 86.7% (B+) for the 
control group. A 5% difference in final course grades was reflected as an average grade 
of 90.4% (A-) for the experimental group and an 85.4% (B) for the control group.  
 Post-course surveys revealed students in both groups believed the videos were 
(experimental group) or would be (control group) helpful in preparing for lab and that the 
videos helped in understanding lab experiments, especially those completed by other 
classmates. Post-course surveys also revealed that students who were able to view the 
demonstration videos before class (experimental group) had a better experience with and 
a higher opinion of the videos.  
 Lastly, the instructor noticed improved engagement from all students during the 
Fall Semester of 2017 compared with previous semesters. While students have always 
been encouraged to read their lab manuals in preparation for lab in the past, the instructor 
believed introducing the demonstration videos and implementing a pre-lab quiz before 
each lab period improved student engagement and preparedness.  
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Informed Consent Form & Recruitment Email – Control  
 
 
 
 110 Ruth Leverton Hall  /  P.O. Box 830806  /  Lincoln, NE 68583-0806  /  (402) 472-3716  /  FAX (402) 472-1587 
 
 
 
  
 
           
COLLEGE OF EDUCATION AND HUMAN SCIENCES 
Department of Nutrition & Health Sciences 
Title: A Formative Assessment of the Use of Demonstration Videos in a Food Preparation Laboratory  
 
Purpose:  
The purpose of this research is to investigate the effect of online demonstration videos in NUTR 245 Scientific Principles of Food 
Preparation Lab. You are invited to participate in this study because you are a UNL student enrolled in this class. 
 
Procedures: 
You will be asked to watch a 3-5-minute online demonstration video outside of class, one week after you complete each lab. You 
will also be asked to complete a 15-minute survey during the last week of lab. The survey will be conducted in the Ruth Leverton 
food preparation laboratory (LEV 206) where lab will take place.  
 
Participation: 
You must be 19 years old to participate in this research. Students are not required to participate in taking the survey at the end of 
the class or watch the demonstration videos one week after coming to class. By choosing to participate in this study, you would 
consent to investigators using your final grades as data in this research. Final grades will be coded and will not be identifiable. 
 
Benefits: 
There will be no direct benefits to students for participating in this study. Potential benefits to the scientific community include 
understanding the effectiveness of supplemental demonstration videos on students understanding the scientific principles of food 
preparation.  
 
Risks and/or discomforts: 
None. 
 
Confidentiality: 
Any information obtained during this study which could identify you will be kept strictly confidential. A UNL staff member will 
collect the data and store it in a locked cabinet in their office on East Campus. The identifiable data will only be seen by this staff 
member during the study. Georgia Jones (instructor) and Lauren Pope (teaching assistant) will not have access to surveys until 
after grades are posted. Surveys will be kept for three years after the study is complete. The results of this study may be published 
in scientific journals or presented at scientific meetings but the data will be reported as aggregated data. 
 
Opportunity to ask questions: 
You may ask any questions concerning this research and have those questions answered before agreeing to participate in or during 
the study. Or you may contact the investigator(s) at the phone number or email listed below. Please contact the University of 
Nebraska-Lincoln Institutional Review Board at (402) 472-6965 to voice concerns about the research or if you have any questions 
about your rights as a research participant. 
 
Freedom to withdraw: 
Participation in this study is voluntary. You can refuse to participate or withdraw at any time without harming your relationship 
with the researchers or the University of Nebraska-Lincoln. Your grade in the course will not be affect by participation, non-
participation or withdrawal from the research. 
 
Consent, Right to receive a copy: 
You are voluntarily making a decision whether or not to participate in this research study. Your signature certifies that you have 
decided to participate having read and understood the information presented. You will be given a copy of this consent form to 
keep. 
 
The university of Nebraska-Lincoln wants to know about your research experience. This 14 question, multiple-choice survey is 
anonymous; however, you can provide your contact information if you want someone to follow up with you. This survey should 
be completed after your participation in this research. Please complete this optional online survey at: 
http://Go.unl.edu/IRBfeedback. 
 
66
 110 Ruth Leverton Hall  /  P.O. Box 830806  /  Lincoln, NE 68583-0806  /  (402) 472-3716  /  FAX (402) 472-1587 
 
 
 
Signature of Participant: 
 
 ______________________________________   ___________________________ 
         Signature of Research Participant             Date 
 
 
Name and Contact Information of Investigator(s) 
Lauren Pope, Principal Investigator                Email   laurenpope40@yahoo.com 
Georgia Jones, Ph.D, Secondary Investigator        Office #  (402) 472-3225 
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COLLEGE OF EDUCATION AND HUMAN SCIENCES 
Department of Nutrition & Health Sciences 
 
 
 
Hello and welcome to NUTR 245 Scientific Principles of Food Preparation Laboratory! 
 
 
My name is Lauren Rathman (Pope) and I will be the graduate teaching assistant for this 
course. Dr. Georgia Jones, the instructor for this course, and I are conducting a study to 
evaluate the effectiveness of using demonstration videos to aid in teaching a food lab. 
The purpose of this email is to inform you of the study. Informed consent forms will be 
distributed at the beginning of the first class. Your participation in this study is voluntary 
and will not affect your grade in any way as Dr. Jones and I will not know who is 
participating until after final grades are posted for the course, however, your participation 
is greatly appreciated. You will only be asked to participate in this study if you are 19 
years or older. If you chose to participate in this study you will be asked to watch a 3-5-
minute demonstration video after coming to each class and will take a 15-minute survey 
during the last class period of the semester.  
 
 
 
Thank you for your time, 
_______________ 
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COLLEGE OF EDUCATION AND HUMAN SCIENCES 
Department of Nutrition & Health Sciences 
Title: A Formative Assessment of the Use of Demonstration Videos in a Food Preparation Laboratory  
 
Purpose:  
The purpose of this research is to investigate the effect of online demonstration videos in NUTR 245 Scientific Principles of Food 
Preparation Lab. You are invited to participate in this study because you are a UNL student enrolled in this class. 
 
Procedures: 
You will be asked to watch a 3-5-minute online demonstration video outside of class, before coming to each class. You will also 
be asked to complete a 15-minute survey during the last week of lab. The survey will be conducted in the Ruth Leverton food 
preparation laboratory (LEV 206) where lab will take place.  
 
Participation: 
You must be 19 years old to participate in this research. Students are not required to participate in taking the survey at the end of 
the class or watch the demonstration videos before coming to class. By choosing to participate in this study, you would consent to 
investigators using your final grades as data in this research. Final grades will be coded and will not be identifiable. 
 
Benefits: 
There will be no direct benefits to students for participating in this study. Potential benefits to the scientific community include 
understanding the effectiveness of supplemental demonstration videos on students understanding the scientific principles of food 
preparation.  
 
Risks and/or discomforts: 
None. 
 
Confidentiality: 
Any information obtained during this study which could identify you will be kept strictly confidential. A UNL staff member will 
collect the data and store it in a locked cabinet in their office on East Campus. The identifiable data will only be seen by this staff 
member during the study. Georgia Jones (instructor) and Lauren Pope (teaching assistant) will not have access to surveys until 
after grades are posted. Surveys will be kept for three years after the study is complete. The results of this study may be published 
in scientific journals or presented at scientific meetings but the data will be reported as aggregated data. 
 
Opportunity to ask questions: 
You may ask any questions concerning this research and have those questions answered before agreeing to participate in or during 
the study. Or you may contact the investigator(s) at the phone number or email listed below. Please contact the University of 
Nebraska-Lincoln Institutional Review Board at (402) 472-6965 to voice concerns about the research or if you have any questions 
about your rights as a research participant. 
 
Freedom to withdraw: 
Participation in this study is voluntary. You can refuse to participate or withdraw at any time without harming your relationship 
with the researchers or the University of Nebraska-Lincoln. Your grade in the course will not be affect by participation, non-
participation or withdrawal from the research. 
 
Consent, Right to receive a copy: 
You are voluntarily making a decision whether or not to participate in this research study. Your signature certifies that you have 
decided to participate having read and understood the information presented. You will be given a copy of this consent form to 
keep.  
 
The university of Nebraska-Lincoln wants to know about your research experience. This 14 question, multiple-choice survey is 
anonymous; however, you can provide your contact information if you want someone to follow up with you. This survey should 
be completed after your participation in this research. Please complete this optional online survey at: 
http://Go.unl.edu/IRBfeedback. 
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Signature of Participant: 
 
 ______________________________________   ___________________________ 
         Signature of Research Participant             Date 
 
 
Name and Phone number of investigator(s) 
Lauren Pope, Principal Investigator                Email   laurenpope40@yahoo.com 
Georgia Jones, Ph.D, Secondary Investigator        Office #  (402) 472-3225 
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COLLEGE OF EDUCATION AND HUMAN SCIENCES 
Department of Nutrition & Health Sciences 
 
 
 
Hello and welcome to NUTR 245 Scientific Principles of Food Preparation Laboratory! 
 
 
My name is Lauren Pope and I will be the graduate teaching assistant for this course. Dr. 
Georgia Jones, the instructor for this course, and I are conducting a study to evaluate the 
effectiveness of using demonstration videos to aid in teaching a food lab. The purpose of 
this email is to inform you of the study. Informed consent forms will be distributed at the 
beginning of the first class. Your participation in this study is voluntary and will not 
affect your grade in any way as Dr. Jones and I will not know who is participating until 
after final grades are posted for the course, however, your participation is greatly 
appreciated. You will only be asked to participate in this study if you are 19 years or 
older. If you chose to participate in this study you will be asked to watch a 3-5-minute 
demonstration video before coming to each class and will take a 15-minute survey during 
the last class period of the semester.  
 
 
 
Thank you for your time, 
_______________ 
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NUTR 245 Scientific Principles of Food Preparation Laboratory 
Fall Semester 2017 
 
Instructors: Dr. Georgia Jones 
119D Ruth Leverton Hall 
Phone:  402-472-3225 
Email:  gjones2@unl.edu 
Office Hours: By appointment only; Mondays after 2:00pm and 
Tuesdays are the best days 
 
All labs are in Ruth Leverton Hall Room 206. 
 
Laboratory Manual:  Scientific Principles of Food Preparation, by Georgia Jones 
 
Catalog Course Description: 
 
1cr.  Application of chemical, physical, sensory, and nutritional principles of food 
preparation. 
 
Course Objectives: 
 
At the completion of this class, the student should be able to: 
1. Identify quality attributes of prepared foods to promote pleasurable eating 
2. Evaluate food products by both sensory and objective methods 
3. Modify recipes or food formulas based on the functional and sensory 
properties of ingredients 
4. Demonstrate sanitary and safety procedures involved in food preparation 
 
Teaching/Learning Methods: 
 
You will apply the scientific principles of food science to cooking.  You will learn 
by performing hands on experiments, reviewing class notes and reading the lab 
manual. 
 
Diversity Statement: 
 
“The University of Nebraska-Lincoln is committed to a pluralistic campus 
community through Affirmation Action and Equal Opportunity.  We assure 
reasonable accommodations under the Americans with Disabilities Act.   
 
Students with disabilities are encouraged to contact me for a confidential 
discussion of their individual needs for academic accommodation.  It is the policy 
of the University of Nebraska-Lincoln to provide flexible and individualized 
accommodation to students with documented disabilities that may affect their 
ability to fully participate in course activities or to meet course requirements.  To 
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receive accommodation services, students must be registered with the Services 
for Students with Disabilities (SSD) office, 132 Canfield Administration, 472-3787 
voice or TTY.” 
 
Grading: 
 
Lab Reports (5 @ 20 points each) 100 
Lab Quizzes (4 @ 25 points each) 100 
Pre-Lab Quizzes (12 @ 4 points each)  48 
Laboratory Performance (5 points per lab)  65 
Laboratory Practicum  50 
Total Points 363 
 
 
 
Grading Scale: 
100 Point Scale Letter Grade 
97 - 100 A+ 
93 - 96 A 
90 - 92 A- 
87 - 89 B+ 
83 - 86 B 
80 - 82 B- 
77 - 79 C+ 
73 - 76 C 
70 - 72 C- 
67 - 69 D+ 
63 - 66 D 
60 - 62 D- 
0 - 59 F 
 
 
Statement of Academic Dishonesty:  Academic honesty is essential to the 
existence and integrity of an academic institution.  The responsibility for 
maintaining that integrity is shared by all members of the academic community.  
To further server this end, the University supports a Student Code of Conduct, 
which addresses the issue of academic dishonesty. 
 
 
 
Course Approach:  The instructor is committed to offering a course that 
maintains an atmosphere of ethical behavior, individual integrity and equitable 
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treatment of each person.  Expression of ideas from various perspectives 
acknowledges the dignity of all class members. 
 
 
Procedures: 
 
1. Quizzes will be given at the beginning of the laboratory period. 
 
2. Points for hands on lab experiments are earned by coming to the lab 
prepared, wearing the proper attire, working in a professional manner and 
completing charts in the lab manual. 
 
3. Lab reports must be word processed.  A paper copy is to be given to your 
instructor at the beginning of the laboratory. 
 
4. A lab coat or long apron and hair covering must be worn in the lab.  Lab 
coats must be clean.  It is the responsibility of the student to clean their 
aprons/lab coats. No plastic aprons are allowed.  For your own personal 
safety, closed toe shoes and knee length pants must be worn.  If you do 
not have the proper attire after the first week, you will lose 5 points. 
 
5. No makeup laboratories will be given.  If the absence has been 
excused (24 hour notice to your TA or Dr. Jones), points (maximum of 
three points) may be earned by answering the questions found at the end 
of each laboratory unit.  This must be handed in within one week of the 
missed laboratory. 
 
6. Lab Practicum.  Your lab practicum will be given during lab the week 
before finals. 
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Laboratory Schedule: 
Week Laboratory Lab Number/Page 
August 22 Sensory 
Knife Skills & Measurements 
1/6 
2/10 
August 29 Food Preservation – Lab Report 3/28 
September 5 Fruits 
Vegetables 
4/43 
5/53 Quiz – 1, 2, 3 
September 12 Fats, Oils, & Emulsions – Lab Report 6/65 
September 19 Salads 
Gelatin 
7/75 
8/84 
September 26 Starch  
Cereals, Rice & Pasta  
Lab Report 
14/148 
15/156 
 Quiz – 4, 5, 6, 7, 8 
October 3 Meat – Lab Report 9/92 
October 10 Vegetable Proteins 10/104 
October 16-17 Fall Break – No Labs All Week  
October 24 Fish and Seafood 11/114 
October 31 Milk and Cheese 
Eggs, Custards & Egg Foams 
12/125 
13/133  
Quiz – 14, 15, 9, 10,11, 
November 7 Muffins, Biscuits & Breads – Lab 
Report 
16/166 
November 14 Cakes 
Pies, Cream Puffs, & Popovers 
17/174 
18/186 
Quiz – 12,13,16 
November 21 Thanksgiving Week 
No Labs All Week 
 
 
November 28 Beverages 19/197 
December 5 Lab Practicum - Comprehensive  
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APPENDIX E 
 
Example Pre-Lab Quiz & Lab Report Grading Criteria 
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Pre-lab Quiz – Canning 
 
1. Canning in a hot water bath is used for __acidic___ foods. 
 
 
2. Canning in a pressure canner is used for __basic___ foods. 
 
 
3. What is the advantage of using the raw pack method instead of the hot pack 
method? 
Raw packing allows for attractive packaging of large or fragile pieces of 
fruit. 
 
4. What is the purpose of head space when canning? 
Head space provides room for food to expand during heating. 
 
5. Prior to this lab, I have had experience with canning foods. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
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Lab Report Grading Criteria 
 
Points Section 
2 Introduction 
2 Materials and Methods 
4 Results 
10 Discussion 
2 Conclusion 
 
 
Points Concept/Explanation 
2  Pectin is used to make jellies and jams. 
 Apple jelly can be made without pectin 
because apples contain pectin. 
2  Vegetables above a pH of 4.6 must be 
preserved using a pressure canner. 
 Pressure canning increases the boiling 
temperature to 240° F preventing the 
growth of Clostridium botulinum. 
2  Pickles were processed in a boiling water 
bath even though cucumbers have a pH 
above 4.6. 
 The vinegar is used to make pickles which 
lowers the pH, making a boiling water 
bath a safe preservation method.  
2  Head space provides room for food to 
expand in jars.  
 Too much head space will not let enough 
air escape to pull down the lip and seal the 
jar properly. This is why some of the jars 
may have not been sealed. 
2  Syrup solutions or water is used to 
preserve fruit such as apples. 
 The sugar in syrup binds the water 
molecules within the apple, keeping the 
apple preserved. 
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APPENDIX F 
 
Post-Course Surveys – Control & Experimental 
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Post-Survey Control Group 
 
 
1. I believe having the ability to view the demonstration videos before lab would 
enhance my preparation for lab when compared with reading the lab manual 
alone. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
2. I believe having the ability to re-watch the videos would have helped me 
complete my lab reports. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
3. I believe having the ability to watch the videos helped me to better understand lab 
assignments performed by other classmates. For example, if another station was 
assigned lemon meringue, I understood the process and was able to explain it 
better in my lab report having had the opportunity to watch the videos. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
4. I believe the demonstration videos were engaging, I enjoyed watching them. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
5. I believe the demonstration videos accommodated my particular learning style. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
6. I believe the demonstration videos were easy to access. 
a. Strongly agree 
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b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
7. What did you like about the demonstration videos? 
 
 
 
 
 
8. What didn’t you like or feel could be improved? 
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Post-Survey Experimental Group 
 
 
9. Viewing the demonstration videos before lab enhanced by preparation for lab 
when compared with reading the lab manual alone. 
f. Strongly agree 
g. Agree 
h. Neither agree nor disagree 
i. Disagree 
j. Strongly Disagree  
 
10. I re-watched the videos in order to help me complete my lab reports. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
11. I believe having the ability to watch the videos helped me to better understand lab 
assignments performed by other classmates. For example, if another station was 
assigned lemon meringue pie, I understood the process and was able to explain it 
better in my lab report having had the opportunity to watch the videos. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
12. I believe the demonstration videos were engaging, I enjoyed watching them. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
13. I believe the demonstration videos accommodated my particular learning style. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
d. Disagree 
e. Strongly Disagree  
 
14. I believe the demonstration videos were easy to access. 
a. Strongly agree 
b. Agree 
c. Neither agree nor disagree 
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d. Disagree 
e. Strongly Disagree  
 
15. What device did you use most often to watch the videos? 
a. Laptop computer 
b. Desktop computer 
c. iPad or tablet 
d. Smartphone 
 
16. I use my computer, tablet and/or smartphone to prepare food at home. 
a. Never 
b. Occasionally, one or twice per year 
c. At least once per month 
d. Often, at least once per week 
 
17. What did you like about the demonstration videos? 
 
 
 
 
 
18. What didn’t you like or feel could be improved? 
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APPENDIX G 
 
Table G.1: Pre-lab Quiz Grades by Topic ANOVA 
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Table G.1:  Pre-lab Quiz Grades by Topic ANOVA  
 
 Sum of 
Squares 
df Mean Square F Sig. 
Between 
Groups 
60.865 11 5.533 9.994 0.000 
Within Groups 192.672 348 .554   
Total  253.537 359    
 
 
 
